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Phosphor  Bronze  Company, 

87  SUMNER  STREET,  SOUTHWARK,  LONDON.  S.E. 

And  at  BIRMINGHAM,  LIVERPOOL  ahd  ETRURIA. 

•  1,   t;  ih  .  ■         ■  ■: 

Sole  Makers  of  the  Original '« COG*  WHEEL ''  and 

"VULCAN*' Brands  of 

"PHOSPHOR  ^POHl^" 

The  best  and  most  durable  Alloys  for  Slide  Valves,  Bearings,   Bushes, 
Eccentric  Straps,  and  other  parts  of  Machinery  exposed  to 
faction  and  wear,  Pump  Bods,  Pumps,  Piston  Bings, 
Pinions,  Worm  Wheels,  &c. 
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Strong  as  Steel,  Malleable  as  Wrought  Iron,  Non-corrodible  as  Oun  Metal, 
INGOTS,  PROPELLERS  &  OTHER  CASTINGS,  rORGINQS,  STAMPINGS,  RODS  d  SHEETS. 


"DURO    METAL" 

(Registered  Trade  Mark.) 
Alloy  B,  spedaUy  adapted  for  BEABmOS  for  HOT  NECE  BOLLS  of  IBONWO^S,  TIN-PLATE  MILLS,  &c. 


ROUEO  ft  DRAWN  raOSPHOR  BRONZE,  8ILICIUN  BRONZES, 
BRASS,  GERMAN  SILVER,  GUN  METAL  AND  MANGANESE  BRONZE. 

BABBITT  METAL,  "VXTLOAN"  BRAND,  PLASTIC  METAL,  "OOQ  WHEEL"  BRAND, 
"WHITE  ANT"  METAL  cheaper  than  Babbitt's  and  equal  to  Antifiriotion  Metals  at  double  the  price. 


PHOSPHOR  TIN  AND  PHOSPHOR  COPPER,  **  COG  WHEEL  "  BRAND. 

Ple$9e  ipeclf/  the  mMufactun  of  thi  Phoiphor  Bronze  Company,  Limited,  to  prerent  impoeltJon  and  error. 
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Capell  Centrifugal  Pump 

WITH  DIRECT  ACTING  STEAM  ENGINE  COMBINED, 
Suitable  for  Board  Ship,  Graying  Docks,  Irrigation  Works,  etc. 


PRICES  AND    FULL   PARTICULARS   ON  APPLICATION. 


THWAITES  BROS.,  Ltd. 

Vulcan  Iron  Works,  BRADFORD,  YORKSHIRE. 


Telegraphic  Address:  « THWAITES,  BRADFORD." 


CATALOGUES    AND    PRICE    LISTS    ON    APPLICATION. 
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HYDRAULIC    ENGINEER, 
AUTHOR   OF    'PRACTICAL   HANDBOOK   ON   PUMP   CONSTRUCTION,'    Etc: 
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HYDRAULIC 


CUP  LEATHERS 
PUMP  LEATHERS 

BUCKET  LEATHERS 
RAM  LEATHERS  ALLKINDS 


ENTWISTLE'S 

PATENT  HTDRiULIG 

IiUBRIGANT 

Prevents  Coxrosion. 
Lubricates  Perfectly. 


FORCED  DRAtTQHT 

FURNACE. 


Fleming,  Birkby  &  Goodall, 

LIMITED, 

Late  W.  A.  ENTWISTLE  &  CO., 

Hydraulic    Leather    Manufacturers,  &c., 

11  MINSHUU  STREET, 
MANCHESTER, 


The  cheapest 
Steam  Eaiser 
in  the 
market. 
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«^   STEAM    PUMP   «^ 


FITTED    WITH    THE 


"CI^EL"  ARRANGEMENT. 

PROTECTED    BY    THREE    BRITISH    AND    MANY    FOREIGN    PATENTS. 


The  P.  B.  Qo.j  Ld.^  having  been  for  many  years  engaged  in  researches 
into  the  theoretical  as  weli  as  the  practical  conatniction  of  this  form 
of  punLpj  may  be  supposed  to  be  experts  in  these  matters,  and  they 

BROADLY  AND  DISTINCTLY  CLAIM 

THAT 

THE  PTJXSOMETER  IS  AND  ALWAYS  HAS  BEEN  THE  MOST 
ECONOMICAL  IN  STEAM  AS  WELL  AS  THE  BEST  CONSTBUCTED 
PUMP  OF  ITS  CLASS,  and  that  any  repreeentations  to  the  contrary  are  capable 
of  easy  disproof;  and  further,  that  the  recent  introduction  of  the  "GREL''  arrangement 
(which  is  fitted  at  an  extra  cost)  CARRIES  THIS  ECONOMY  STILL  FUBTHER  TO   AN  EXTENT   OF 

2&  to  60  PER  CENT. 


WHAT  THE  PULSOMETER  WILL  DO. 


Jt  will  lift  to  a  height  of  So  ft-  or  more  water  and  other  liquids  heavily  charged  with  mud  or  grit. 
It  needs  no  oiling,  tallow,  packing,  or  skilled  attention,  and  requires  no  foundation, 
will  start  at  once  without  overhauling,  even  if  it  has  been  standing  for  months, 
Jt  will  work  suspended  on  a  chain,  and  can  be  left  all  night  on  constant  work, 

WHAT  THE  PULSOMETEB  HAS  DONE. 

Jt  has  introduced  itself  to  almost  every  industry  where  pumps  are  employed. 
Jt  has  made  its  use  a  necessity  for  a  variety  of  pumping  operations. 
Jt  has  made  friends  throughout  the  world. 

^  IN  EMERGENCIES  )* 

€,g.^^umps  drowned  mi,  Qttarrks^  Mines ^  Wi>rkin^^s,  Feumiathns  fi&odedy  &^€.^  wire  to 
"  FuLsOMETER,  Lqnbo?^/'  wh0  /lavc  a/ways  rmdy^  ivhidt  they  can  smd  away  at  a  ftwmmfs 
mticf^BvM^Bf  Boilers,  Pipes,  6^^:.,  ON    HIRE   (?r  Sak. 


Write  for  Betailed  lA%t  Wo,  48a,  poat-free, 

The  PULSOMETER  ENGINEERING  C  L" 

NINE  ELMS  IRON  WORKS,  LONDON,  S.W. 

11,  A  B  C,  and  Engineering  Teiegraphlc  Codes  used.      Tele*  Addrees :  "  Piilfloni«ter,  London/' 


STANUETS 

Surveying  and  Drawing  Instruments. 

Every  Article  for  Measurement  and  Office  Work, 


FI^BB      03Sr     uA^I>I>LI0-A.TI01Sr. 


STANLEY'S   PATENT. 


A.  STANLEY'S  LEVELS  rank  the  highest  of  any  in  the  world.     Good  Draina^ 

Dumpy  from  ^7  10s.  ^     \ 

B.  STANLEY  GRADIOMETER  works  drainage  to  a  uniform  fall  without  mimd- 

tion.    Description  will  be  forwarded. 


'■v^-^  - 


HUDSON'S    PUMP   SCALE 

Gives  at  sight,  without  any  calculation,  the  diameter  and  stroke  of  either  a  single  or  doable  acting 
pump,  needed  at  any  given  percentage  of  filling,  to  discharge  any  quantity  in  given  time.  The  quantity 
discharged  in  any  given  time  by  either  a  single  or  double  acting  pump,  working  with  any  percentage 
of  filling.  The  diameter  of  a  valve  or  pipe  needed  for  a  given  discharge  at  any  desired  speed  of  flow. 
The  speed  of  flow  through  any  size  of  valve  or  pipe,  corresponding  with  a  given  discharge  in  a  given 
time.    The  usual  proportions  for  feed,  injection,  circulating  and  air  pumps  for  different  classes  of  engines, 

using  various  weights  of  steam  and  coal  per  1  H.P.  per  hour. 


7.nd  Ed.,  ^Stanley's  Treatise  on  Surveying  Instruments^  just  published,  js,  6d.  post /ree. 
6th  Ed.,  '  Stanley's  Treatise  on  Drawing  Instruments^  5^.  post  free. 


W.   F.    STANLEY, 

Surveying    and    Dra^ving    Instrument    Works, 
GREAT    TURNSTILE,    HOLBORN,    LONDON. 
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